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DETAILED ACTION 

1. Claims 1-66 have been examined. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-66 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claim 1 recites the limitation "a pre-ICB program position" on line 5 of the claim. This 
limitation is indefinite because pre-ICB is not defined in the claim. Therefore, this limitation is 
interpreted as "a pre-initial conditional breakpoint program position". 

Claims 2-1 1 are rejected for dependency upon rejected base claim 1 . 

5. Claim 12 recites the limitation "a pre-ICB program position" on line 6 of the claim. This 
limitation is indefinite because pre-ICB is not defined in the claim. Therefore, this limitation is 
interpreted as "a pre-initial conditional breakpoint program position". 

Claims 13-22 are rejected for dependency upon rejected base claim 12. 

6. Claim 23 recites the limitation "a pre-ICB program position" on line 8 of the claim. This 
limitation is indefinite because pre-ICB is not defined in the claim. Therefore, this limitation is 
interpreted as "a pre-initial conditional breakpoint program position". 
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Claims 24-33 are rejected for dependency upon rejected base claim 23. 

7. Claim 34 recites the limitation "a pre-ICB program position" on line 4 of the claim. This 
limitation is indefinite because pre-ICB is not defined in the claim. Therefore, this limitation is 
interpreted as "a pre-initial conditional breakpoint program position". 

Claims 35-44 are rejected for dependency upon rejected base claim 34. 

8. Claim 45 recites the limitation "a pre-ICB program position" on line 5 of the claim. This 
limitation is indefinite because pre-ICB is not defined in the claim. Therefore, this limitation is 
interpreted as "a pre-initial conditional breakpoint program position". 

Claims 46-55 are rejected for dependency upon rejected base claim 45. 

9. Claim 56 recites the limitation "a pre-ICB program position" on line 7 of the claim. This 
limitation is indefinite because pre-ICB is not defined in the claim. Therefore, this limitation is 
interpreted as "a pre-initial conditional breakpoint program position". 

Claims 57-66 are rejected for dependency upon rejected base claim 56. 

Claim Rejections - 35 USC § 101 

10. 35 U.S.C. 101 reads as follows: 



Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 
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11. Claims 1-11 and 34-44 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

As per claims 1 and 34, merely claimed as a program representing a computer listing per 
se (a program debugger), that is, descriptions or expressions of such a program and that is, 
descriptive material perse, non-functional descriptive material, and is not statutory because it is 
not a physical "thing" nor a statutory process, as there are not "acts" being performed. Such 
claimed programs do not define any structural and functional interrelationships between the 
program and other claimed aspects of the invention which permit the program's functionality to 
be realized. Since a computer program is merely a set of instructions capable of being executed 
by a computer, the program itself is not a process, without the computer-readable medium 
needed to realize the program's functionality. In contrast, a claimed computer-readable medium 
encoded with a program defines structural and functional interrelationships between the program 
and the medium which permit the program's functionality to be realized, and is thus statutory. 
Warmerdam, 33 F.3d at 1361, 31 USPQ2dat 1760. In re Sarkar, 588 F.2d 1330, 1333, 200 
USPQ 132, 137 (CCPA 1978). See MPEP § 2106(IV)(B)(l)(a). 

As per claims 2-1 1 and 35-44, these claims are rejected for dependency on the above 
rejected non-statutory claims 1 and 34, respectively. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

13. Claims 1-2, 7, 12-13, 18, 23-24, 29, 34-35, 40, 45-46, 51, 56-57 and 62 are rejected under 
35 U.S.C. 102(b) as being anticipated by Wahbe et al., "Practical Data Breakpoints: Design and 
Implementation", 1993, ACM (hereinafter Wahbe). 

Per Claim 1 (as best understood): 

The Wahbe publication discloses: 

- a program debugger, for use in a programming environment ("In this paper, we present the 
design and implementation of a practical data breakpoint facility. ... A data breakpoint facility 
must monitor all memory updates performed by the program being debugged." in abstract) 

- means for extracting, from an initial conditional breakpoint within a program loop, a first 
Boolean expression that is at least partially invariant within the loop ("First, the optimizer 
detects all loop invariant target addresses." on pg. 8, 2 nd column, par. 4, lines 3-4) 

- means for removing said initial conditional breakpoint; means for setting, at a pre-initial 
conditional breakpoint program position, a special conditional breakpoint that includes 
said first Boolean expression, and means for reestablishing said initial conditional 
breakpoint if said special conditional breakpoint is satisfied ("It eliminates the checks for 
these loop invariants addresses and replaces them with write checks in a pre-header block that 
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dominates all entrances to the loop. If one of these checks succeeds at runtime, the MRS will 
insert the eliminated write check within the loop." on pg. 8, 2 nd column, par. 4, lines 4-9). 

Per Claim 2 (as best understood): 

The Wahbe publication discloses: 

- wherein said first Boolean expression is completely invariant within the loop (pg 8, 2 nd 

column, par. 4, lines 3-4). 

Per Claim 7 (as best understood): 

The Wahbe publication discloses: 

- means for extracting, from program code within the loop, a second Boolean expression 
that is invariant within the loop, wherein said special conditional breakpoint disjunctively 
includes the complement of said second Boolean expression, and said first Boolean 
expression is invariant within the loop when said second Boolean expression is satisfied (pg. 
9, 2 nd column, par. 4, lines 1-8 to pg. 10, 1 st column, par. 1, lines 1-5; andpg. 10, 1 st column, par. 
2, lines 1-9). 
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Per Claims 12-13 & 18 (as best understood): 

These are method versions of the claimed program debugger discussed above (claims 1-2 
& 7, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also anticipated by Wahbe. 

Per Claims 23-24 & 29 (as best understood): 

These are article of manufacture versions of the claimed program debugger discussed 
above (claims 1-2 & 7, respectively), wherein all claim limitations also have been addressed 
and/or covered in cited areas as set forth above. Thus, accordingly, these claims are also 
anticipated by Wahbe. 

Per Claim 34 (as best understood): 

The Wahbe publication discloses: 

- a program debugger, for use in a programming environment ("In this paper, we present the 
design and implementation of a practical data breakpoint facility. ... A data breakpoint facility 
must monitor all memory updates performed by the program being debugged." in abstract) 

- means for extracting, from an initial conditional breakpoint within a program loop, a first 
Boolean expression that is at least partially invariant within the loop ( 'First, the optimizer 
detects all loop invariant target addresses." on pg. 8, 2 nd column, par. 4, lines 3-4) 
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- means for setting, at a pre-initial conditional breakpoint program position, a special 
conditional breakpoint that includes the complement of said first Boolean expression; and 
means for removing said initial conditional breakpoint if said special conditional 
breakpoint is satisfied ("It eliminates the checks for these loop invariants addresses and 
replaces them with write checks in a pre-header block that dominates all entrances to the loop. If 
one of these checks succeeds at runtime, the MRS will insert the eliminated write check within 
the loop " on pg. 8, 2 nd column, par. 4, lines 4-9; pg. 9, 2 nd column, par. 4, lines 1-8 to pg. 10, 1 st 
column, par. 1, lines 1-5; and pg. 10, 1 st column, par. 2, lines 1-9). 

Per Claim 35 (as best understood): 

The Wahbe publication discloses: 

- wherein said first Boolean expression is completely invariant within the loop (pg 8, 2 nd 

column, par. 4, lines 3-4). 

Per Claim 40 (as best understood): 

The Wahbe publication discloses: 

- means for extracting, from program code within the loop, a second Boolean expression 
that is invariant within the loop, wherein said special conditional breakpoint conjunctively 
includes said second Boolean expression, and said first Boolean expression is invariant 
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within the loop when said second Boolean expression is satisfied (pg. 9, 2 nd column, par. 4, 
lines 1-8 to pg. 10, 1 st column, par. 1, lines 1-5; and pg. 10, 1 st column, par. 2, lines 1-9). 

Per Claims 45-46 & 51 (as best understood): 

These are method versions of the claimed program debugger discussed above (claims 34- 
35 & 40, respectively), wherein all claim limitations also have been addressed and/or covered in 
cited areas as set forth above. Thus, accordingly, these claims are also anticipated by Wahbe. 

Per Claims 56-57 & 62 (as best understood): 

These are article of manufacture versions of the claimed program debugger discussed 
above (claims 34-35 & 40, respectively), wherein all claim limitations also have been addressed 
and/or covered in cited areas as set forth above. Thus, accordingly, these claims are also 
anticipated by Wahbe. 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 3-6, 8-1 1, 14-17, 19-22, 25-28, 30-33, 36-39, 41-44, 47-50, 52-55, 58-61 and 63- 
66 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wahbe et al., "Practical Data 
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Breakpoints: Design and Implementation", 1993, ACM (hereinafter Wahbe) in view of 
Muthukumar (U.S. 6,571,385). 

Per Claim 3 (as best understood): 

The rejection of claim 1 is incorporated, and further, Wahbe does not explicitly teach 
means for setting, at a first loop exit program position, a first reset breakpoint, and means for 
removing said initial conditional breakpoint if said first reset breakpoint is satisfied. 
Muthukumar teaches means for setting, at a first loop exit program position, a first reset 
breakpoint, and means for removing said initial conditional breakpoint if said first reset 
breakpoint is satisfied (column 1, lines 33-40). 

It would have been obvious to one having ordinary skill in the computer art at the time of 
the invention was made to modify the program debugger disclosed by Wahbe to include means 
for setting, at a first loop exit program position, a first reset breakpoint, and means for removing 
said initial conditional breakpoint if said first reset breakpoint is satisfied using the teaching of 
Muthukumar. The modification would be obvious because one of ordinary skill in the art would 
be motivated to efficiently handle loops with one or more exits. 

Per Claim 4 (as best understood): 

The rejection of claim 3 is incorporated, and Muthukumar further teaches means for 
removing said first reset breakpoint if said first reset breakpoint is satisfied (column 2, lines 49- 
61). 
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Per Claim 5 (as best understood): 

The rejection of claim 3 is incorporated, and Muthukumar further teaches means for 
setting, at a second loop exit program position, a second reset breakpoint; and means for 
removing said initial conditional breakpoint if one of said first and second reset breakpoints is 
satisfied (column 2, lines 49-61). 

Per Claim 6 (as best understood): 

The rejection of claim 5 is incorporated, and Muthukumar further teaches means for 
removing said first and second reset breakpoints if one of said first and second reset breakpoints 
is satisfied (column 2, lines 49-61). 

Per Claims 8-11 (as best understood): 

These are another versions of the claimed program debugger discussed above (claims 3- 
6, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 14-17 (as best understood): 

These are method versions of the claimed program debugger discussed above (claims 3- 
6, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also obvious. 



Per Claims 19-22 (as best understood): 
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These are method versions of the claimed program debugger discussed above (claims 8- 
11, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 25-28 (as best understood): 

These are article of manufacture versions of the claimed program debugger discussed 
above (claims 3-6, respectively), wherein all claim limitations also have been addressed and/or 
covered in cited areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 30-33 (as best understood): 

These are article of manufacture versions of the claimed program debugger discussed 
above (claims 8-11, respectively), wherein all claim limitations also have been addressed and/or 
covered in cited areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claim 36 (as best understood): 

The rejection of claim 34 is incorporated, and further, Wahbe does not explicitly teach 
means for setting, at a first loop exit program position, a first reset breakpoint, and means for 
reestablishing said initial conditional breakpoint if said first reset breakpoint is satisfied. 
Muthukumar teaches means for setting, at a first loop exit program position, a first reset 
breakpoint, and means for reestablishing said initial conditional breakpoint if said first reset 
breakpoint is satisfied (column 1, lines 33-40). 
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It would have been obvious to one having ordinary skill in the computer art at the time of 
the invention was made to modify the program debugger disclosed by Wahbe to include means 
for setting, at a first loop exit program position, a first reset breakpoint, and means for 
reestablishing said initial conditional breakpoint if said first reset breakpoint is satisfied using the 
teaching of Muthukumar. The modification would be obvious because one of ordinary skill in 
the ait would be motivated to efficiently handle loops with one or more exits. 

Per Claim 37 (as best understood): 

The rejection of claim 36 is incorporated, and Muthukumar further teaches means for 
removing said first reset breakpoint if said first reset breakpoint is satisfied (column 2, lines 49- 
61). 

Per Claim 38 (as best understood): 

The rejection of claim 36 is incorporated, and Muthukumar further teaches means for 
setting, at a second loop exit program position, a second reset breakpoint; and means for 
reestablishing said initial conditional breakpoint if one of said first and second reset breakpoints 
is satisfied (column 2, lines 49-61). 

Per Claim 39 (as best understood): 

The rejection of claim 38 is incorporated, and Muthukumar further teaches means for 
removing said first and second reset breakpoints if one of said first and second reset breakpoints 
is satisfied (column 2, lines 49-61). 



Application/Control Number: 09/897,608 
Art Unit: 2124 



Page 14 



Per Claims 41-44 (as best understood): 

These are another versions of the claimed program debugger discussed above (claims 36- 
39, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 47-50 (as best understood): 

These are method versions of the claimed program debugger discussed above (claims 36- 
39, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 52-55 (as best understood): 

These are method versions of the claimed program debugger discussed above (claims 41- 
44, respectively), wherein all claim limitations also have been addressed and/or covered in cited 
areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 58-61 (as best understood): 

These are article of manufacture versions of the claimed program debugger discussed 
above (claims 36-39, respectively), wherein all claim limitations also have been addressed and/or 
covered in cited areas as set forth above. Thus, accordingly, these claims are also obvious. 

Per Claims 63-66 (as best understood): 
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These are article of manufacture versions of the claimed program debugger discussed 
above (claims 41-44, respectively), wherein all claim limitations also have been addressed and/or 
covered in cited areas as set forth above. Thus, accordingly, these claims are also obvious. 



Conclusion 

1 6. Any inquiry concerning this communication from the examiner should be directed to 
Qamrun Nahar whose telephone number is (703) 305-7699. The examiner can normally be 
reached on Mondays through Thursdays from 9:00 AM to 6:30 PM. The examiner can also be 
reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kakali Chaki, can be reached on (703) 305-9662. The fax phone number for the 
organization where this application or processing is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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QN 

June 1 5, 2004 




